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Abstract 


The life quality of society and the stability of national economy is largely connected with science, 
technology, engineering, and mathematics (STEM). The complex character of STEM education demands 
informed teaching/learning strategies in order to make the 21" century youth interested in learning. The 
aim of the research was to find out the views of prospective pre-school teachers on Grade 9 students’ 
STEM learning, thus addressing the topical principle of continuity in education. A survey of 261 
prospective pre-school teachers of the University of Latvia was performed. The obtained results show 
that in general the prospective pre-school teachers have some notion about the level of teaching/learning 
requirements in Grade 9 of the basic school, the integration of STEM and teaching/learning strategies. 
They acknowledge cognitive interest, inquiry-based learning and the importance of STEM knowledge 
and skills in the national development as significant, but little value is given to the exploration of nature 
in out-of-school time and to the importance of mathematical skills. More experienced respondents assess 
STEM learning higher. The given research raises the issue of the principle of continuity in education and 
gives a possibility to understand better the needs of prospective teachers in order to improve teacher 
education programs at the University. 
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Introduction 


Science, technology, engineering, and mathematics (STEM) is an important part of 
general education that constitutes the necessary people’s knowledge and skills of our future 
society. Therefore, the teaching/learning process has to be organized in such a way that the 
child’s/learner’s development proceeds through successive stages of education, and the learning 
is harmonized according to the principle of continuity in its broadest sense. Positive experience 
in the field of STEM gained in early childhood serves as a basis for further meaningful 
STEM education. Lately, the idea that children’s early education — a stage before the primary 
education — lays foundation for lifelong learning and development (Eurydice Report, 2019) has 
been actualized. 


Research Problem 
Science, technology, engineering, and mathematics education is important for learners to 
succeed in future. Implementing STEM education there are more possibilities to help learners 


to develop relevant topical skills: critical thinking, problem solving, decision making, learning 
to learn, communication, collaboration, teamwork (Barcelona, 2014; Binkley et al., 2012; 
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Maass et al., 2019; Tytler, 2020). STEM education has grown significantly since 2007, and a 
closer bond has developed among the STEM subjects, especially emphasizing ‘the real life’ 
context (Takeuchi et al. 2020), reciprocally connecting science, technology, engineering, and 
mathematics, as well as making connections between school, community, work, and the global 
enterprise enabling the development of STEM literacy and with it the ability to compete in 
the new economy (Tsupros et al., 2009). This means that the impact of STEM education can 
be viewed in the aspect of economics, politics, and culture (Hom, 2014), as well as common 
rationales for science education - the utilitarian: science knowledge needed for everyone, and 
the democratic: political and moral dilemmas of the contemporary society are of a scientific 
nature (Osborne & Hennessy, 2003). 

Integrated STEM education is one of the ways how to make learning more attractive 
and appropriate for learners (StohImann et al., 2012). However, it is still difficult to ensure 
that students are able to see the link among these subjects and to help them understand that 
information, processes and practice that are connected with these subjects are combined and 
used in the process of solving the real-life problems (Dass, 2015; Kelley & Knowles, 2016). 
This means that one of the main reasons why students lose interest to acquire STEM is that, 
in general, the learning process seems boring to students which does not foster effective 
learning (Martinez-Borreguero et al., 2019). Motivating and engaging context, student-centered 
learning, focusing on teamwork and communication, can be considered the main elements of 
integrated STEM education (Moore et al., 2015). The more hands-on activities are used in the 
teaching/learning process, the more students’ inquiry skills will be developed: to formulate the 
hypothesis, to experiment, to draw conclusions and to think analytically. Inquiry-based learning 
supported by information communication technology (Fiksl et al., 2017) increases students’ 
interest. Inquiry-based learning is recognized as a very perspective model of active science 
teaching and learning, emphasizing that such studies need the interdisciplinary approach both 
in the empirical and theoretical fields, thus, ensuring better understanding (Gajic¢ et al., 2021). 
Besides, the use of hands-on, active learning strategies in the teaching/learning process makes 
learning and the acquisition of knowledge easier (Martinez-Borreguero et al., 2019). 

National education reform has been implemented in Latvia since 2020. Regarding the 
science domain, it takes place in four aspects: the promotion of cooperation in the acquisition of 
the teaching/learning content, the use of information and communication technologies (ICT) as 
a platform for developing reasoning and problem solving, experiential learning, which focuses 
on the process of discovery, and discussion-based teaching, which situates knowledge in the 
political and cultural context (Andersone, 2020). 

Studies in Latvia have found that students of Grade 9 have a rather low level of cognitive 
interest in science, the majority of students have no desire to make any effort. A great part of 
students do not consider science and mathematics knowledge as personally relevant (Jurgena 
et al., 2018). This means that students’ skills in these subjects need to be improved to increase 
their interest in continuing education in the fields in which they will have to acquire knowledge 
and skills important for the entrepreneurship and labor market, and which are more perspective 
in the context of future economics (NAP, 2020). 


Research Focus 


Continuity is one of the most important principles in pedagogy. Continuity is a concept 
which is used to describe ‘the course of events, procedure of processes, transition of features, 
etc. that ensure the continuation, preservation of work, traditions and views of previous 
generations, predecessors and their further development in the life of the new generation, the 
formation of a similar social identity’, as well as ‘successive connection with something prior, 
a definite transition which observes the succession from the nearest to the farthest, from the 
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understandable to the incomprehensible, from the easiest to more difficult, from unknown to the 
known, also gradualness’ (Belickis et al., 2000, p. 125). The principle of continuity is employed 
in developing the teaching/learning curricula, Carr and Kemmis (2003) have explained it as a 
transition from one stage of education to the next, from the unknown to the known, as respect 
to the peculiarities of human development stages. 

The nature of the principle of continuity is based on the philosophical ideas of Dewey 
about the connection of interaction and continuity (experience and education) with the quality 
of education. In one of his most famous articles on education, Dewey (1986, p. 12) has shared 
thoughts about the relations between experience and education, claiming that there is an organic 
link between experience and education because all experiences absorb something from the 
previous ones and transform the quality of experience which comes from them (Dewey, 1986, 
p. 27). It has been maintained that for the experience to have some educational value it must 
establish the growth, which creates further advancement. Therefore, education is the means of 
life, of social continuity (Dewey, 1997). Dewey (1986, p. 2) has postulated that growth which 
is defined as physical, intellectual, and moral development is the example of the principle of 
continuity. 

Implementing changes in pre-school education and improving the quality of early 
childhood education, the necessity is actualized to focus, especially, on the early childhood 
stage (McCall, 2017; Vallberg-Roht, 2020) because a part of children, who now start attending 
the pre-school, will probably be employed in such jobs that do not exist yet (NAP, 2020). It 
is considered that it is possible to reach successful readiness of children or development of 
their adaptation skills in the transition from pre-school to school applying the mechanisms 
of complementing, which are understood as enriching and adding children’s experience and 
knowledge to the instrumental social and cognitive priorities. For instance, academic learning 
is added to the game, children are asked to be responsible for success (Babic, 2017). 

The principle of continuity actualizes correlations of theoretical thinking and productive 
imagination of the cognitive process of children’s learning. Creative thinking is the basis of 
pre-school children’s theoretical thinking therefore, the unity of productive imagination and 
creative thinking serves as a basis for the continuity between pre-school and school (Davydov 
& Kudriavtsev, 1998), especially regarding the development of the content of the curricula and 
the ways of teacher collaboration for improving the quality of children’s learning and teaching. 

Lately, the number of studies about STEM education is rapidly increasing, however, 
little attention is paid to the STEM field at pre-school age (Takeuchi et al., 2020). Yet, the use 
of diverse practical and interesting science activities to develop children’s inquiry skills and 
to promote their cognitive interest is highly recommended in pre-school education, and it is 
important to pay attention to exactly this level of societal education which can be a crucial 
contribution to increasing the population’s scientific literacy and achievement (Brenneman, 
2011). 

Children possess immense inquisitiveness, thirst for knowledge and the skill to 
ask questions. The inquiry activity characteristic to a child fosters the development of 
inquisitiveness and inquiry activity. Children want to discover, explore, and understand the 
world and themselves. The task of early childhood teachers is to promote this curiosity ensuring 
relevant learning experience and engaging environment in the pre-school education institution 
(Howitt et al., 2011). 

Children already in early childhood should be encouraged to observe different nature 
phenomena and to gain ideas about what is happening around, thus developing their curiosity 
about the world and obtaining knowledge in STEM fields. This means that ensuring positive 
experience in STEM education already in early childhood it is possible to promote cognitive 
interest about STEM, forming the conviction that they can gain success in STEM fields in 
future (Ciftci et al., 2020). STEM education should be implemented as early as possible 
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because it helps children to develop scientific knowledge and form their scientific thinking. 
It is important that exact sciences are incorporated in the teaching/learning process in the way 
that corresponds to children’s level of development. STEM education, certainly, is a challenge 
for very young children; teacher’s task in this context is to make a link between ‘ordinary’ 
knowledge (knowledge about ‘the real world’) and scientific knowledge, between ‘playing’ and 
‘learning at school’ (Surma et al., 2019). 

Since September 1, 2020, comprehensive schools of Latvia have been gradually 
introducing curricula according to the new competence-based pre-school, basic and general 
secondary education standards, thus developing knowledge, skills, and attitudes necessary for 
the 21* century (National Reforms in School Education, 2020). The principle of continuity has 
been followed in developing the teaching/learning content. Students during the basic education 
stage Grades | — 6 acquire natural sciences in an integrated science subject and starting with 
Grade 7 in separate subjects — chemistry, physics, biology, and geography (Skola2030, 2019a). 
The aim of pre-school education is an inquisitive, creative, and joyful child who lives a healthy, 
safe, and active life, acts independently, learns with interest and joy gaining experience about 
oneself, others, the surrounding world, and the mutual interaction in it. Natural sciences in 
the pre-school curriculum, too, are very closely connected with mathematics and technology 
domains (Skola2030, 2019b, 2019c). 


Research Aim and Research Questions 


The new competence-based teaching/learning content of Latvia (National Reforms in 
School Education, 2020) connects the separate stages of general comprehensive education into 
a common, successive system, starting with the pre-school. Such a reciprocally coordinated 
approach is especially important in STEM education in order to initiate children’s inquisitiveness 
already in pre-school so that later it grows into genuine cognitive interest. Therefore, the teacher 
of every stage of education has, to a certain extent, to be informed about the teaching/learning 
in the next stage of education. Grade 9 is the end of primary education and is often used to 
diagnose STEM learning achievements, so pre-school teachers' perceptions of STEM learning 
were focused on Grade 9. 

The aim of the study was to find out the views of prospective pre-school teachers about 
STEM learning of Grade 9 students, thus also addressing the topical principle of continuity of 
education. 

The following research questions were set: 

1. What are prospective pre-school teachers’ views about STEM learning? 

2. How do prospective pre-school teachers understand STEM learning in the context 

of Grade 9? 


Research Methodology 
General Background 


Studies performed in Latvia are indicative of the low prestige of STEM education — 
the knowledge level of secondary school graduates in science and mathematics often is not 
sufficient for continuing their education (Birzina et al, 2021a), young adults’ interest about 
STEM is low (Cedere et al., 2018). These factors, hindering the national development, actualize 
the study about STEM learning which is based on the idea about the continuity of education. 
Young adults’ level of knowledge and attitude in the STEM field are closely connected with the 
teachers’ professional competence, thus education of good teachers is also topical (NAP, 2020). 
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The study is based on the survey of prospective pre-school teachers with the aim of 
finding out their views about STEM learning, focusing on pre-school teachers’ awareness of 
STEM learning at the end of the next stage of education - in Grade 9. The survey connects two 
different stages of education, drawing prospective pre-school teachers’ attention to the level of 
learning requirements in Grade 9. Thus, skills and attitudes characteristic to the STEM field are 
viewed in the context of continuity of education. 

The survey was carried out in autumn of 2021. 


Sample 


The study has involved first year students of the University of Latvia - prospective 
pre-school teachers. The total number of first year students studying to become pre-school 
teachers was 306, of them 261 or 85% participated in the survey. This sample that reflects the 
characteristics of the entire student group was representative to consider the survey reliable and 
to arrive at valid conclusions. 

Almost all the participants were women, namely 259, and 2 were men, which is less than 
1%. All respondents were part-time students and represented different regions of Latvia, of 
them 26% studied in Riga, and 74% - in one of the seven regional branches of the University 
of Latvia. 

The average age of respondents was 33 years, the age bracket being 19-57 years. It is 
important to mention that 30% of respondents, mainly older students, who want to obtain the 
teacher qualification, have already work experience with pre-school children. 

In order to make a comparison according to the respondents’ age group and more obvious, 
three age groups were established: Group A (19-30 years), Group B (31-40 years), and Group 
C (41 and more) (Table 1). 


Table 1 
Distribution of Respondents per Age Group 


Group Age (years) N % 
A 19-30 99 38 
B 31-40 115 44 
Cc 41 -57 47 18 
Total 19-57 261 100 


Instrument and Procedures 


The study used a survey in which prospective pre-school teachers expressed their views 
about STEM learning. The questionnaire was developed based on the previous studies (Cedere 
et al., 2018) and in compliance with the normative documents in Latvia (National Reforms in 
School Education, 2020). 

The questionnaire comprises 21 close-ended questions on 4- point Likert scale (from 1 — 
fully disagree to 4 — fully agree) and 5 open questions. The closed questions are subordinated to 
the common basic question: How should Grade 9 students answer the given questions according 
to education provisions and national needs? Questions that are given in a mixed order include 
also two learning aspects — the learning process (Block A) and cognitive interest (Block B). 
Block A comprises questions that describe the learning skills and attitudes and Block B contains 
questions from different STEM subjects that are thematically connected with nature exploration 
and everyday life. The reliability (inter-item consistency) of the questionnaire according to 
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Cronbach’s alpha coefficient was .87. The previous studies (Cedere et al., 2018) confirm the 
validity of the questionnaire. 

The questionnaire was made using google.doc. Students filled in the questionnaire on- 
line. Students’ participation in the survey was voluntary, the anonymity of the survey was 
guaranteed. 


Data Analysis 


The Cronbach's alpha test was used to determine the internal consistency of the 
questionnaire. 

Indicators of descriptive statistics — mean and standard deviation were used to describe 
the empirical data. Applying one sample Kolmogorov-Smirnov test, it was established that the 
distribution of empirical data did not correspond to the normal distribution (p < .005) therefore 
non-parametric statistical methods were used in the data analysis. Spearman rank correlation 
was used to define the degree of association between two variables. The Kruskal-Wallis H test 
was used to compare three independent groups. 


Research Results 


The learning content connected with practical life and nature, inquiry skills and attitude 
were used in the questionnaire to describe Grade 9 students’ attitudes to STEM. Prospective 
pre-school teachers answered the questions of the questionnaire showing their understanding of 
the general education model currently existing in Latvia and remembering their school years. 

Table 2 presents summarized data about Block A questions that describe respondents’ 
views about the anticipated Grade 9 students’ attitude to STEM, about skills acquired at school 
as well as the learning intensity. Mean values of answers are arranged in increasing order. 


Table 2 
STEM Learning of Grade 9 Students: Views of Prospective Pre-school Teachers 


No Items Variables M SD 
1 Att Exploration in the leisure time 2.40 0.81 
2 AS Problem-solving skill 2.80 0.66 
3 A8& Enthusiasm, perseverance 2.87 0.84 
4 A4 The skill to analyze 2.98 0.67 
5 A3 The skill to explain 2.98 0.72 
6 A10 Overcoming difficulties 3.14 0.78 
7 AQ Interest resulting from inquiry 3.20 0.72 
8 A13 Understanding about the importance of STEM 3.53 0.67 
1<M<4 


Answers of prospective pre-school teachers showed that they acknowledged inquiry 
skills, including the skill to analyze and evaluate, as important. They valued equally highly the 
perseverance in learning and not being afraid of difficulties. These, certainly, are important in 
the process of learning STEM. 

The importance of STEM knowledge in the national development is valued the highest 
(A13, M = 3.53, SD = 0.67), it points to the homogeneity of views and at the same time 
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describes prospective teachers’ good understanding of the new education model in Latvia. 
Grade 9 students are expected to develop interest in the process of exploration (A9), though 
meaning with it the performance in lessons. The relatively low values of standard deviations in 
these questions also indicate a rather big consensus of respondents. 

Exploration in the leisure time is evaluated the lowest (WV = 2.40). Respondents’ 
distribution showed that 14% fully disagree, and 35% respondents — rather disagree, which 
together constitutes almost half of the total number of respondents. 

Views of prospective pre-school teachers on the desirable Grade 9 students’ cognitive 
interest are reflected in Table 3, which summarizes the data about Block B questions. Mean 
values of answers are arranged in increasing order. 


Table 3 
Cognitive Interest in STEM of Grade 9 Students: Views of Prospective Pre-school Teachers 


No Variables M SD 

1 B8 Liked to use mathematical equations in solving practical tasks 2.26 0.87 
2 B5 Willingness to understand why the soap solution is not clear 2.98 0.96 
3 B4 Interest in using modified organisms 3.19 0.83 
4 B6 Willingness to find out why the glass container breaks if water freezes in it 3.34 0.83 
5 B3 Interest in the structure and functions of the human organism 3.48 0.68 
6 B1 Interest why the air after the thunderstorm smells differently 3.55 0.71 
7 B7 Willingness to know how drinking water is purified 3.59 0.62 

1<M<4 


In general, prospective pre-school teachers considered the cognitive interest important. 
Besides, there are no sharp differences among respondents’ answers (SD < 1) in this block of 
answers, too, which proves that the majority of respondents have similar views. Respondents’ 
views differed depending on the content of the question and STEM thematic field. High school 
students’ interest is anticipated about the question related to what is happening in the nature — 
the smell of the air after the thunderstorm because without delving into the requirements for 
Grade 9 the question seems very simple (B1). Equally high interest is foreseen if the question 
is connected with the purification of drinking water (B7), which is important from the point of 
view of daily life. High cognitive interest is envisaged also about daily processes if they are 
connected with biology, chemistry or physics. However, much lower interest is anticipated if 
the task is connected with mathematics (B8, M = 2.26, SD = 0.87). 


Comparison of Prospective Teachers’ Views Depending on Their Life Experience 


The Kruskal Wallis H Test was performed to find out if the differences in prospective 
teachers’ views can be linked to their life experience. Respondents’ answers were compared 
according to the three age groups. The obtained results showed that the answers given by 
respondents of different age groups to the majority of questions were similar and there were 
no statistically significant differences among them. Only results that demonstrate significant 
differences among age groups are summarized in Table 4. 
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Table 4 
Differences in Views of Prospective Pre-school Teachers Depending on Their Age 


Group A (n=99) Group B (n=115) Group C (n=47) 
items (age 19-30 years) (age 31-40 years) (age 40+ years) xz df p 

M SD M SD M SD 
Att 2.20 0.82 2.53 0.79 2.51 0.78 10.162 2 .006 
A13 3.39 0.75 3.64 0.55 3.55 0.69 6.345 2 .042 
B3 3.43 0.70 3.44 0.68 3.68 0.63 6.622 2 .036 
B4 3.03 0.85 3.25 0.80 3.38 0.80 7.517 2 023 


As seen in Table 4, the prospective teachers with greater life experience (Group B 
and Group C), value higher cognitive activities in time free from school (A11). They better 
understand learning outcomes in Grade 9 that also include deep enough knowledge in biology — 
knowledge about human organism (B3) and about the use of modified organisms (B4). Group 
B has the highest conviction about the importance of STEM knowledge in the national 
development (A13), where the dispersion of answers is small (M/ = 3.64; SD = 0.55). 


Didactic Connection among STEM Subjects 


In order to establish what connection is among separate characteristic features of STEM 
teaching and learning, the correlation analysis according to Spearman's correlation coefficients 
was performed. Using the whole sample of respondents, only weakly statistically significant 
correlations were found, but such a result was of little information. Using the variable ‘like 
mathematics’ (B8), for which the mean value of answers was the lowest, respondents were 
selected who had answered ‘fully agree’ about mathematics, thus with a potentially good 
understanding about STEM learning. A group of 19 respondents was separated (7.3% of the 
total number), for which the correlation analysis was performed according to 7 most important 
STEM learning criteria (Table 5). 


Table 5 
Correlations among Variables that Describe STEM Learning 


Variables A3 A4 A5 A6 A8 A10 A13 
The skill to explain (A3) 1 55° 36 A7 29 A3 09 
The skill to analyze (A4) 1 50° 50" 26 60" 32 
Problem-solving skill (A5) 1 16" 25 80" 30 
The skill predict (A6) 1 135 64" 20 
Enthusiasm, perseverance (A8) 1 29 AS" 
Overcoming difficulties (A10) 1 35 
Understanding about the importance of 1 
STEM (A13) 


* Correlation is significant at the .05 level (2-tailed). 
“Correlation is significant at the .01 level (2-tailed). 


The correlation analysis showed that respondents, who were aware of the importance of 
mathematics to solve problem tasks in science according to the level of requirements in Grade 
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9 (Skola2030, 2019a), saw a close relation between overcoming the difficulties (A10) and the 
acquired skills: the skill to solve problems (AS, r, = .80), the skill to analyze (A4, r, = .60), the 
skill to predict (A6, r, = .64). There is also a close relation (7, = .48) between the understanding 
about the importance of STEM and perseverance (A8), which is vitally necessary for every 
learner in the acquisition of science and mathematics. 


Discussion 


Learning by doing is characteristic in STEM acquisition. The use of practical real-life 
examples, inquiry and experimental teaching/learning methods, the project-based and problem- 
solution-based approach, modelling and visualization — such a many-sided approach - forms 
students’ holistic understanding of STEM (Birzina et al., 2021a; Birzina et al., 2021b). 

At the same time, it should be mentioned that pluralism of views describes the generation 
of the 21‘ century — different views about the importance of natural sciences, about whether 
STEM should be learnt only at school, or it should be related to everyday life. Not taking 
into consideration the diversity of students, differences in their thinking, opinions and learning 
styles, the shortcomings of the interdisciplinary teaching/learning process are confirmed. 
Certain tolerance towards young adults’ personal views is needed in order to achieve that STEM 
learning becomes meaningful and personally significant for every student (Cedere et al., 2020). 

Expressing the understanding about the importance of STEM knowledge in the national 
development, learning with interest is expected from Grade 9 students, mainly meaning their 
performance/action in lessons, but not in the free time from school. Almost half of prospective 
teachers did not consider that exploration in the leisure time is important, thus they did not see 
how big importance there was if the student, observing nature and processes in real life, was 
able to apply the knowledge acquired at school and had interest about it. Linking the teaching/ 
learning content with real life by no means should be restricted to the frame of the lesson. Just 
on the contrary, the aim of STEM education is to develop every learner’s skill, necessary for 
practical real life. STEM develops thinking, creativity, problem solving skills that are needed 
for the emergence of new researchers, explorers, inventors, specialists of the many technical 
spheres who would be able to solve the problems of today’s world (Maass et al., 2019). 

Comparing the data about prospective teachers’ views with results of Latvian students in 
the OECD PISA study in 2018 (Geske et al., 2020), a similar feature can be observed. Students 
lack content and epistemic knowledge or skills to apply this knowledge for solving more 
difficult tasks, the prospective teachers, in turn, under-appreciate such knowledge. Probably, 
the views of many prospective pre-school teachers about what Grade 9 students must know 
and be able to do, have been influenced by not a sufficient analytical approach to separate the 
level of teaching/learning requirements according to the respective age group, 1.e., pre-school 
and basic school. 

Integration of science subjects largely is based on the research elements (Moore et al., 
2015). Skills — to analyze, evaluate, and solve problems connected with practical life require 
complex knowledge from Grade 9 students, including also the skill to solve mathematical tasks 
(Andersone, 2020). Mathematics is not an easy subject for everyone, but a good teacher will 
find a way how to help the learner to succeed. Teacher’s passivity cannot be supported in this 
aspect (Respondent A: Mathematics should be left as it is because either you understand it or 
not). Unfortunately, the data show that many other respondents could have similar thoughts 
about it because the indicator of cognitive interest of mathematics is the lowest (M = 2.26, SD = 
0.87). Comparing the data with the previous Grade 9 students’ survey (Cedere et al., 2018), 
it is possible to state that students’ attitude to mathematics answering the same question is 
equally low (M = 2.25; SD = 1.15). Only 7% of the surveyed prospective pre-school teachers 
are convinced that in order to solve some problem tasks in biology, chemistry or physics in 
Grade 9, students need to have deep enough knowledge in mathematics. 
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Following the correlation analysis, those respondents who value highly the importance 
of mathematics skills are also certain that one can succeed in the STEM learning process only 
overcoming the difficulties. The correlation analysis proves that only a part of prospective 
teachers have a good understanding about the relation between STEM subjects as well as 
between the characteristic features of STEM learning — inquiry skills, perseverance and not 
being afraid of difficulties. 

Integration of STEM subjects is a way how to make learning meaningful for students 
(Stohlmann et al., 2012; Takeuchi et al., 2020). Prospective pre-school teachers with more life 
experience have a more explicit understanding about deep learning of STEM subjects. They 
consider important the interest about the structure and functions of the human organism, the use 
of modified organisms in food production and medicine. 

Learning with interest is especially important in STEM subjects, which seem difficult 
for many students, and therefore learning of these subjects requires certain effort (Jurgena et 
al., 2018; Osborne et al., 2003). High evaluation of cognitive interest and understanding about 
STEM teaching/learning methods is proven by respondents’ answers to the open questions 
(Respondents B: To my mind, the main way how to stir students’ interest in science is to make 
the learning process more practical and exciting, showing students how actually common 
and valuable this knowledge can be. Let everyone who learns science have joy, inspiration, 
and many creative ideas) 

Comparing the data with the previous Grade 9 students’ survey (Cedere et al., 2018), it 
is possible to see that prospective teachers feel more responsible as regards STEM learning, 
and they value much higher the cognitive interest. 

The use of hands-on, practical, interest-stimulating methods that make the learning easier 
(Martinez-Borreguero et al., 2019), is also highly appreciated by respondents (Respondents C: 
...S0 that children are not bored in lessons, but are truly interested, experiment, explore. One 
should learn and again learn to achieve something). 

The results of the study confirm the close connection between the teachers’ methods 
of teaching and students’ academic performance, emphasizing the principle of continuity in 
education which gives the prospective teachers a more comprehensive idea about the STEM 
education process in general. 

The performed study has some limitations. This can be viewed as a pilot study therefore 
the obtained results should be treated as tentative. The study refers to exploring the views of 
first year students of the University of Latvia - prospective pre-school teachers, thus the results 
cannot be assessed and interpreted in a broader context. 


Conclusions and Implications 


Performing the study, it has been established that the prospective pre-school teachers 
considered cognitive interest and active, inquiry-based learning as especially important in 
STEM education. The importance of STEM knowledge for the national development has been 
highly assessed, and the respondents with more life experience have admitted it with greater 
certainty. The study allowed stating that the prospective pre-school teachers have a general 
idea about STEM learning in Grade 9 of the basic school; however, they have not assessed 
high enough the mathematical skills. It is essential that the prospective pre-school teachers 
have noticed the connection between STEM learning and such important character features as 
perseverance and not avoiding the difficulties. 

The present study has given a possibility to understand better the prospective pre-school 
teachers’ needs in order to improve the teacher education programs at the university. The 
prospective pre-school teachers need to have the idea about the STEM learning in the next stage 
of education to develop a better successive link between the pre-school and further schooling, 
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thus making the children’s learning easier. Continuing the study in the context of continuity [79 
in education, the authors envisage focusing more on the coordination of the teaching/learning 


content of separate stages of education. 
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